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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hovvs the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cellular lightweight entering plaster board whose 

reinforcement has an adhesive property over stencil paper, and improved. 

[0002] 

[Description of the Prior Art] Plaster board is one of the typical things of a gypsum-fibrosum system building 
material. This plaster board kneads the bubble made to foam beforehand in order to usually attain exsiccated ' 
gypsum, adhesives, various additives and water, and lightweight-ization by the mixer, slushes it between the 
stencil paper of the upper and lower sides of the slurry obtained, subsequently it passes the briquetting machine 
which determines thickness and width of face, is after [ hardening ] - rough- cut, cuts out a forced drying 
machine through and after an appropriate time at a product dimension, and is manufactured. That is, plaster 
board is a platy structure object which comes to cover with stencil paper the gypsum-fibrosum heart (core) 
obtained by the casting fabricating method, and has the engine performance which was [ economical 
efficiency / fire-resistive nature, insulation, workability, ] excellent. 

[0003] Having the property which the above-mentioned engine performance, therefore plaster board did not 
stop at the general residence, or low and a medium-rise building, but was widely used in recent years as interior .. 
material, such as upper layers, a highrise building, etc. which has spread quickly, and was excellent in the 
imitation nature to lightweight-izing of process-compatibility and a building and a shake etc. is admitted. The 
lightweight nature of the plaster board which bears the lightweight-ization can attain lightweight-ization of 
plaster board by making the rate that the amount of bubble openings occupies increase, so that it is influenced 
by the amount of gypsum fibrosum and the amount of bubble openings which mainly constitute the volume of a 
gypsum-fibrosum core material and makes the amount of gypsum fibrosum decrease that is,. However, since 
reduction of the amount of gypsum fibrosum becomes what causes an adhesive agent with stencil paper and 
does not have commodity value if it makes the reinforcement of a core (heart) fall and lengthens it, naturally, 
the amount of the gypsum fibrosum used is decided and the weight of plaster board is limited. 
[0004] Although the research which makes many small air bubbles generate in a gypsum core was making the 
mainstream conventionally about the configuration of the bubble opening (air bubbles) you succeed in the 
research on the plaster board which attains lightweight-ization, and its manufacture, with the reinforcement of a 
gypsum core maintained, and make it intermingled in the point and a core from this Recently, as indicated by 
the U.S. Pat. No. 5,085,929 specification Conversely, by making it a comparatively big closed cell intermingled 
in a gypsum core, the amelioration technique to which it is supposed that said purpose can be attained is 
proposed, and it has become the latest inclination in lightweight-izing of plaster board that you make it 
comparatively big air bubbles intermingled in a core in this way. 
[0005] 

[Problem(s) to be Solved by the Invention] In that respect, if foaming equipment is further examined and 
adopted using the frothing agent with which the stable air bubbles currently indicated by the U.S. Pat. No. 
5,240,639 specification are obtained, surely the air bubbles immediately after bubble generating will serve as a 
desirable, comparatively big configuration, however, the residence time of the slurry which consists of the 
exsiccated gypsum in a mixer, water, an additive, air bubbles, etc. is slight - in order to make good the 
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kneading condition of about several seconds and the slurry continuously discharged from a mixer since it is 
short, the high churning force requires of a mixer — having — **** — **-- even if the air bubbles thrown in in a 
mixer [ like ] have predetermined foam before the injection, a part will carry out foam breaking of them. 
[0006] And lightweight-ization of plaster board was not able to be attained, intermingling many free passage 
holes, detailed air bubbles, etc., and maintaining the adhesive property over stencil paper into the core of the 
plaster board with which a recurrence bubble is carried out, and the frothing agent which carried out foam 
breaking is maintained with a different gestalt from the air bubbles to throw in, and is further obtained from the 
frothing agent to be used being established by high performance according to the high churning force of a 
mixer, and maintaining the reinforcement of a core. Moreover, even if this changed various mixers, it was the 
same as that of the above, and lightweight-ization of plaster board was not fully able to plan it, such as using the 
"coaxial pump mixer" indicated by not only use of a pin mixer but the U.S. Pat. No. 4,176,972 number 
specification. Therefore, the purpose of this invention is to offer the lightweight plaster board whose 
reinforcement stop that detailed air bubbles are intermingled in the core of plaster board as much as possible, 
make uniform, comparatively big air bubbles scattered in a core, and has an adhesive property over stencil 
paper, and improved. 
[0007] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the following this inventions. 
That is, this invention is cellular entering plaster board characterized by intermingling air bubbles and a foam 
stabilizer in the gypsum-fibrosum core material which constitutes plaster board, this invention person etc. by 
adding in a slurry the compound which has the defoaming effectiveness or a foam breaking effect as a foam 
jtabilizer, when it inquires wholeheartedly in view of said technical problem Association of the detailed cellular 
groups in a slurry is promoted, and big air bubbles are formed by the instant. And the frothing agent which 
carried out [ the frothing agent ] foam breaking and was produced within the mixer by the foaming depressant 
action of this compound Knowledge that the lightweight plaster board whose reinforcement stops carrying out a 
recurrence bubble during churning, becomes possible [ obtaining uniform and big air bubbles in a core ], and 
has an adhesive property over stencil paper, and improved is obtained was acquired, and this invention was 
completed. 
[0008] 

[Embodiment of the Invention] Next, the gestalt of desirable operation is mentioned and this invention is 
explained in more detail, organic system compoun ds, such as the defoaming agent generally said to the 
compound which it has set to this invention, and a ^oam stab ilizej )means the compound which has the 
defoaming effectiveness or a foam breaking effect , and has the defoaming effectiveness, i.e., a higher-fatty-acid 
derivative etc., alcohols, silicone oil, paraffin, etc. - in addition, the hydraulic matter (gypsum-fibrosum or 
cement) product completed using these or its scrap wood powder, and pastes are mentioned. Moreover, as a 
compound which has a foam breaking effect, the sulfate compound of the metal more than divalent [, such as 
magnesium besides the sulfate compound of the transition metals which make representation the sulfat e 
compound, for example, the manRanese, and iron of polyvalent metal7zinc,"and aluminum, 1 i s mention^. 
Especially a desiraHething is iron or the sulfate compound of aTu^num in tties e". " mmm 
[0009] It is possible to control the magnitude of the air bubbles in gypsum slurry in general by adjusting the 
amount of the foam stabilizer used like ****. Since defoaming capacity or foam breaking capacity surpasses 
and a lot of frothing agents than before are needed when it is used so much although especially the amount used 
is not limited Become a cost rise and are not realistic. Generally In the case of a defoaming agent, per 
exsiccated gypsum 100 weight section, below the 0.5 weight section, in the case of a foam breaker, it is the 
range below the 1 .0 weight section, and in the case of a defoaming agent, it is desirable, in the case of the 0.001 
- 0.01 weight section and a foam breaker, is desirable, and is the range of the 0.1 - 0.5 weight section in the case 
of. furthermore, a frothing agent - receiving ~- per frothing agent 100 weight section ~ the case of a defoaming 
agent - 0.5 - 50 weight section - desirable - the case of the 1.0 - 5.0 weight section and a foam breaker - the 
200 - 5,000 weight section - it is the range of the 500 - 2,000 weight section preferably. 

[0010] in addition, when using the hydraulic matter containing said compound as a foam stabilizer, it comes out 
not to mention the amount of a compound with the defoaming effectiveness included in it or a foam breaking 
effect being applicable, moreover, if liquefied when supplying a foam stabilizer in a mixer, it remains as it is 
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or it can dilute and, in addition, can supply independently liquefied [ others, such as water, ]. Moreover, when a 
foam stabilizer is a solid-like, it supposes that it is granular (the detailed thing of the particle size is . desirable), 
and, in addition to powdered materials, such as independent or exsiccated gypsum, can supply in a mixer. 
[001 1] There is no place which changes substantially with the manufacture approach of the conventional well- 
known plaster board except the manufacture approach of the plaster board of this invention using the foam 
stabilizer of the amount of specification as mentioned above. That is, exsiccated gypsum, adhesives, various 
additives and water, and the bubble at which it foamed beforehand in order to attain lightweight-ization are 
kneaded by the mixer, and are slushed between the stencil paper of the upper and lower sides of the slurry 
obtained, and subsequently the briquetting machine which determines thickness and width of face is passed, and 
it after [ hardening ]-rough-cuts, and a forced-drying machine is cut out through and after an appropriate time at 
a product dimension, and it is manufactured. 

[0012] Like the above, in the thickness of 9.5mm and a consistency 6.8 - 7.2 g/cm3, breaking load (N) length / 
width of the plaster board of this invention which are obtained by carrying out is 485-570/220, and breaking 
load (N) length / width has the physical properties of 600-650/3 10 in the thickness of 12.5mm and a consistency 
6.6 - 7.0 g/cm3. [ 195-220 ] [ 275-310 ] Moreover, in the thickness of 9.5mm and a consistency 6.8 - 7.2 g/cm3, 
punching reinforcement (kgf) and humidity are 25-35, and punching reinforcement (kgf) and humidity have the 
physical properties of 30-40 in the thickness of 12.5mm and a consistency 6.6 - 7.0 g/cm3. The physical- 
properties value in the above is based on the below-mentioned test method. 
[0013] 

[Example] Next, an example and the example of a comparison are given and this invention is explained still 
more concretely. 

The slurry which used and kneaded the pin mixer of common use of the foam stabilizer (the defoaming agent or 
foam breaker) and frothing agent of the following publication, respectively in an example 1 - the 8 exsiccated- 
gypsum 100 weight section, the water 85 weight section, the water reducing agent 0.3 weight section, the 
methyl cellulose 1 weight section, and the hardening-accelerator 3.0 weight section was used, and plaster board 
was manufactured with the conventional method. The breaking load and punching reinforcement of plaster 
board which were manufactured are shown in the following table 1 . The amount of each foam stabilizer used 
shows the weight section per exsiccated gypsum 100 weight section. In addition, the consistencies of the plaster 
board which manufactured examples 3 and 4 and examples 7 and 8 although the constituents were the same 
contents differ. Moreover, foaming of a bubble was performed using the equipment currently indicated by 
JP,63-45 1 86,A, and each trial obtained and carried out the same air bubbles, respectively. 
[_____ 

QExample 1 Faarngtabilizer: Faitv-a eid derivative ( the Miyoshi Oil & Fat make, trade name Tori Min) The 0.01 
weiRht sections Frothing agent: Alkvl ether sulfate (T oho Chemical make) 0.03 weight sections examples 2 
Foam stabilizer: Silicone emulsion (Toshiba Silicone make) The 0.01 weight sections Frothing agent: Alkyl 
ether sulfate (Toho Chemical make) The 0.03 weight sections [0015] 

Example 3 Foam stabilizer: Powder of water-repellent plaster board (** 1) One weight section Frothing agent: 
Alkyl ether sulfate (Toho Chemical make) The 0.05 weight sections The water repellent in ** 1 water- 
repellence plaster board is a paraffin emulsion, and the amount used is 3 weight sections to the exsiccated 
gypsum 100 weight section. 

Example 4 Foam stabilizer: It is the same as an example 3. Frothing agent: The [0016] as an example 3 [ same ] 
( ^Example 5\Foam stabilizenSulfuric-acid hand (product made from the Daimpi Telecom Engineering 
chemistry) The 0.3 weight sections Frothing agent: Alkvl ether sulfate (Toho Chemical make) 0.05 weight 
sections examples 6 Foam stabilizer: Ferric sulfate (first class in a reagent) The 0.2 weight sections Frothing 
jjgent^ AUcvl ether sulfate (Toho Chemical make) The 0.05 weight sections [001 7] 
:xample7]Foam stabilizer: Ferric sulfate tthe Nittetsu Mining make, PORITETSU) The 0.5 weight sections 



Frothing agent: Alkyl eth er sulfate (Toho Chemical make) 0.05 weight sections examples 8 Foam stabilizer: It 



is the same as an example 7. Frothing agent: The [0018] as an example 7 [ same ] The slurry which kneaded the 
example 1 of a comparison - the 8 exsiccated-gypsum 100 weight section, the water 85 weight section, the 
water reducing agent 0.3 weight section, the methyl cellulose 1 weight section, and the hardening-accelerator 
3.0 weight section using the pin mixer of common use was used, and plaster board was manufactured based on 
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the usual manufacture approach. The breaking load and punching reinforcement of plaster board which were 
manufactured are shown in the following table 1. In addition, in order to obtain a predetermined consistency, 
the bubble generated using the equipment indicated to JP,63-45186,A like an example, using the alkyl sulfate 
(Toho Chemical Co., Ltd. make) 0.05 weight section as a frothing agent was mixed. 
[0019] 



[Table 1] Table 1 : Physical property ability 





(mm) 


(g/cm 3 ) 


(N) 


Wikm. (kgf) 

^t/ffi® (l£2) 




i 


9.5 


0.70 


559/210 


47/31 




2 


9.5 


0.68 


488/194 


41/29 




3 


12.5 


0.69 


645/302 


57/37 


n 

M 


4 


12.5 


0.66 


600/280 


47/32 


W 


5 


9.5 


0.74 


609/244 


50/37 




6 


9.5 


0.68 


492/196 


42/29 




7 


12.5 


0.69 


654/299 


56/36 




8 


12.5 


0.65 


591/270 


49/28 




1 


9.5 


0.72 


480/191 


42/24 




2 


9.5 


0.70 


455/178 


38/23 




3 


12.5 


0.69 


596/235 


44/26 


tt 


4 


12.5 


0.67 


564/225 


43/24 


m 


5 


9.5 


0.75 


525/210 


43/28 




6 


9.5 


0.70 


455/178 


38/23 




7 


12.5 


0.69 


596/245 


44/26 




8 


12.5 


0.66 


556/235 


41/23 



[0020] ** 2: Humidity is here as a result of [ after recuperating oneself in view of a general service condition 
for 3 hours in the room temperature of 25 degrees C, and the ambient atmosphere of 85% of relative humidity ] 
measurement. In addition, each adhesion with the core and stencil paper in each plaster board of examples 1-8 
and the examples 1-8 of a comparison was good. An adhesive trial, "it measured by the adhesive trial specified 
to JISA6901-1983 gypsum board." Breaking load, "it measured by the bending test specified to JISA6901-1994 
gypsum board. " Punching reinforcement was measured with the drawing resistance test method of the nail 
specified to ASTM specification C 473-92 "the standard testing method of the test for physical properties of 
gypsum board products and a gypsum plasterboard." 

[0021] In addition, the SEM photograph (scale factor 100) of the cross section of the plaster board obtained in 
an example 2, an example 4, an example 6, an example 8, the example 2 of a comparison, the example 4 of a 
comparison, the example 6 of a comparison, and the example 8 of a comparison was taken, and it was shown in 
drawing 1 -4. In addition, the cross section of other examples and the example of a comparison was the same as 
that of drawing 1 -4. It is clear from said table 1 and drawing 1 -4 in a core plaster board's obtained by this 
invention to have the uniform bubble opening. And in the same specification (thickness, consistency) criteria, it 
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becomes possible to attain lightweight-ization of a product and to respond to a consumer's needs, 
reinforcement's etc. improving, and having an adhesive property over stencil paper, and maintaining a physical 
property. 
[0022] 

[Effect of the Invention] The lightweight plaster board whose reinforcement according to this invention is not 
influenced by a class, a mixer to be used of a frothing agent, but stop that detailed air bubbles are intermingled 
in the core of plaster board as much as possible, make uniform, comparatively big closed cells scattered, and 
has an adhesive property over stencil paper, and improved was obtained, and it became possible to respond to a 
consumer's needs. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s j 10ws t k e wor d which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Cellular entering plaster board characterized by intermingling air bubbles and a foam stabilizer in the 
core material which constitutes plaster board. 

[Claim 2] Cellular entering plaster board according to claim 1 whose foam stabilizer is the matter which has the 
defoaming effectiveness or a foam breaking effect, 

[Claim 3] Cellular entering plaster board according to claim 1 whose foam stabilizer is the sulfate compound of 
polyvalent metal. 

[Claim 4] Cellular entering plaster board according to claim 3 whose polyvalent metal is iron or aluminum. 
[Claim 5] Cellular entering plaster board according to claim 1 whose amounts of mixture of a foam stabilizer 
are per [ which constitutes a core material / 0.001 ] exsiccated gypsum 100 weight section - the 1 .0 weight 
sections. 

[Claim 6] Cellular entering plaster board according to claim 1 whose amount of mixture of a foam stabilizer is 
the range per [ 0.5 ] frothing agent 100 weight section - of the 5,000 weight sections. 

[Claim 7] Cellular entering plaster board according to claim 1 breaking load (N) length / whose width is 485- 
570/220 in the thickness of 9.5mm and a consistency 6.8 - 7.2 g/cm3 and whose breaking load (N) length / 
width are 600-650/310 in the thickness of 12.5mm and a consistency 6.6 - 7.0 g/cm3. [ 195-220] [275-310] 
[Claim 8] Cellular entering plaster board according to claim 1 punching reinforcement (kgf) and whose 
humidity are 25-35 in 3 the thickness of 9.5mm, and the consistency of 6.8-7.2g/cm and whose punching 
reinforcement (kgf) and humidity are 30-40 in the thickness of 12.5mm and a consistency 6.6 - 7.0 g/cm3. 



[Translation done.] 
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